upon the abdomen, gases pass to, and are expelled from, the anus, as a rule, on the second or third day. Unless these gases escape very early, say within twenty-four 'hours, the patient suffers from more or less abdominal distension, or a feeling of such distension with discomfort or crampy pains and nausea or vomiting. Prompt relief may generally be given after a day or ytWo by administering a dose of castor oil, and apparently the purge -is useful simply by restarting the muscular activity of the intestine, which without this stimulus may remain in abeyance. The symptoms above mentioned cease when gases escape freely through the anus, but if this relief is not obtained a condition of tympanites arises and' becomes more obvious, distressing and dangerous. The distension and vomiting increase rapidly. Every variation, between the very slightest discomfort and a complete fatal retention of the intestinal contents, may be observed and therefore the most serious of these conditions would seem to be in some cases an exaggeration of changes which take place in nearly every case of abdominal surgery.
When a post-operative tympanites is fully developed the surgeon -may still occasionally save his patient by opening and draining the intestine, at the cecum or at some higher point. If the condition is cured in this way the distension subsides as quickly as the excess of fluids and gases in the small intestine is expelled through the fistulous opening, sometimes within two or three hours, and the case, if otherwise uncomplicated, is then put in the position, as regards symptoms, of one in which gases have passed freely from the anus. In the majority of such cases, after a delay of one or two days, an evacuation of the intestine per vias naturales is easily obtained, although every effort in this direction before the fistula was made had been ineffective'. The conditions show that there is in these cases no real paralysis and no real obstruction of the intestine either above or below the place where the fistula is made.
When patients die with a fully developed tympanites unrelieved, even if the conditions are aseptic before the operation, and if the most careful precautions have been taken to prevent septic contamination of exposed tissues, an early stage of diffuse peritonitis is generally found at an autopsy. In my experience this condition is invariably present if .the patient dies sufficiently slowly. Infecting organisms pass through, the wall of the distended intestine and so reach the peritoneum when the patient is in extremnis. If, during an operation, septic parts are manipulated or removed the surgeon often closes the abdomen, knowing that contamination of the peritoneum has occurred and trusting that the special powers of this membrane for destroying bacteria will protect his patient from infection. In properly selected cases there will be no danger so long as the convalescence is uncomplicated, but if under these circumstances a post-operative tympanites develops and is persistent, a diffuse septic peritonitis will arise earlier and spread further and more rapidly than in an aseptic case. Micro-organisms which have not been completely destroyed assert their pathogenic powers as the tissues become enfeebled.
On the other hand, if death is fairly rapid there may be no evidence of a diffuse peritonitis. Dr. Mary A. D. Scharlieb, in the debate on my last paper on this subject,8 recorded a case in point. At a second operation nothing was discovered to account for a fatal tympanites except that the colon was enormously distended by feces. No peritonitis was discovered at an examination afterwards. Moreover, after a tympanites is fully developed, when an operation is performed to look for an intestinal obstruction or to make a fistula, if the tissues are aseptic to begin with and carefully treated, there is rarely any sign of a diffuse peritonitis until the patient is moribund. Therefore the tympanites, for the relief of which the second operation is performed, cannot be caused by the peritonitis found after death in the majority of these cases. On the contrary the tympanites develops first and the peritonitis is an invariable result of the intestinal distension if the patient dies sufficiently slowly to allow an inflammation to develop. It would appear, therefore, that in the cases under consideration no obstruction and no paralysis and no inflammation of the intestine precede the onset of tympanites. But it is certain that before the fistula is made the colon is not capable of receiving and removing the contents of the small intestine, whilst it is essential for the patient's safety that the small gut should be allowed to empty itself. The tympanites is therefore due to a complete obstruction of the intestine, with no other cause than a want of co-ordination between its upper and lower parts. The condition is one of acute intestine block or acute intestinal stasis. The large intestine is by far the commonest situation of this trouble, but cases of acute dilatation of the stomach after abdominal operations are on record, and Keith's explanation of the nervous arrangements of the alimentary canal applies to this gastric distention as fully as to the ordinary every-day symptoms which sometimes develop into a dangerous state. Proc. Roy. Soc. Med., 1914-15, viii (loc. cit.), p. 25.
A difficulty arising from a want of co-ordination between the various parts of the -alimentary canal must be aggravated by any condition which tends to hamper the action of the part physiologically in distress, and so a formation of intestinal adhesions, an overloaded condition of the colon and any other circumstance which delays the passage of the bowel contents must help to bring about their retention after an abdominal operation. A subject of intestinal stasis will almost certainly develop an acute intestinal stasis unless the bowel is stimulated. The continuous administration of opium after these operations, at one time usual, was a definite cause of delay of faeces in the colon, and one of the most remarkable improvements in abdominal surgery is the reduction in the numnber of cases of difficulty and of death from post-operative tympanites which took place when surgeons ceased to lock up the bowels as long as possible after every abdominal operation. Without some complication tending mechanically to hamper the activity of the intestine, a serious degree of tympanites rarely, if ever, arises in aseptic cases, a brisk purge being generally sufficient to restore tha functions of the bowel.
If a post-operative tympanites is to be treated by making a fistula there should be no delay in operating after the necessity for this measure has been determined, and it is evident that in every case in which a persistent post-operative tympanites can be cured in this way the development of that condition would be prevented if the surgeon could foretell the event and make a fistula as part of the original operation. This view is supported by the behaviour of three cases in which I performed major abdominal operations upon patients in whom a caecal or lower ileal fistula existed. In each case during the first three or four days of convalescence there was an increased discharge from the artificial opening in the bowel, and then the flow ceased or greatly diminished, and recovery was rapid and free from trouble.
In two of these cases1 the cmcum was closed subsequently without any complication during convalescence, so there was no intestinal obstruction. In the third case2 the patient died of general tuberculosis, with the fistula and a very large tuberculous pelvic abscess still unhealed.
In these cases the pressure in the cocum and lower ileum was certainly increased during the first few days of convalescence from an abdominal operation.
Loc. cit., Cases II and V.
After considering all the facts I treated and published, in the communication already quoted, two cases,' in which a fistula was made in the course of an abdominal section with a view to preventing the onset of a post-operative tympanites when this complication was thought likely to occur. The recovery, in both, was free from all cause for anxiety concerning the functions of the alimentary canal, and I have since operated upon eleven cases of this kind, and assisted at one successful operation for the relief of a fully developed tympanites.
Case I.-A healthy strong woman, aged 34, was seized suddenly with intense abdominal pain and became very ill. Two days later she had all the signs of an acute inflammation of the lower part of the abdomen, which was thought to be due to mischief in the vermiform appendix. The abdomen was opened without delay and opaque serous fluid and flakes of lymph escaped. The vermiform appendix had been inflamed at some time and was removed, but it lay on the outer side of the cocum, and evidently it was not the cause of the patient's illness. There was no exudation of lymph in its neighbourhood. Both Fallopian tubes were dark-purple coloured and very much swollen, but the fimbriated extremities were free, and no pus could be expressed from them. On the left side the ovary and tube were partly adherent but easily released. There was no lymph on the tubes or ovaries. The pouch of Douglas, the back of the uterus, and the small intestine and its mesentery in the lower part of the abdomen were extensively covered by thick flakes of adherent lymph, which in places fixed the coils to each other. The intestines in the upper abdomen were red and distended, but there was no lymph on them. Nothing was removed except the appendix, the free fluid and some of the lymph. The pelvis was drained, and I fitted a Paul's tube in the caecum through a second incision. The patient had a pulse of 150 when taken from the operating table, but it was 96 next morning. The Paul's tube acted well, and the patient's condition caused no anxiety during convalescence. The tube in the peritoneal cavity was removed after a few days. There was in this case great difficulty in getting the bowels to act by the natural way. Twenty-nine days after the operation I reopened the abdomen. All the pelvic parts seemed normal except the left ovary, in which a cyst measuring about 2 in. in diameter had developed. This burst in removal. To avoid the effects of any cause of obstruction in the colon, I performed an ileo-sigmoidostomy and closed the caecum. Recovery gave no anxiety, and eight months later the patient was in perfect health, except for a small incisional hernia which should be repaired.
The cause of the symptoms in this case was obscure. A cyst similar to that removed at the second operation may have burst when the patient became ill, but the bursting of such a cyst would hardly account for the conditions found. I Loc. cit;, Cases VI and VII. I have since operated under very similar circumstances, but there was no exudation of lymph. The Fallopian tubes closely resembled those above described, and treatment by drainage of the peritoneal cavity alone was successful. There was a very foul discharge from the drainage tube for three days. Neither of these patients had any vaginal discharge at any time. In the second case, repeated examinations of swabs from the vagina before the patient became acutely ill and before I saw her were negative, but there was no doubt that this patient transmitted gonorrhcea from one man to another. In both cases the mischief was probably gonorrhoeal. The degree of inflammation in the first case was certainly sufficiently severe to justify a belief that intestinal difficutlties were likely to arise. Case II.-A patient, aged 43, had pan-hysterectomy performed on account of a painful inflamed adherent fibromyoma of the uterus. Between the uterus and the rectum there was a calcareous mass measuring about i in. in diameter, and in removing this I opened the rectum. It was closed by sutures, and the peritoneum was arranged so that if a fistula formed the feces would pass into the vagina rather than into the peritoneal cavity. To rest the rectum, and so facilitate its healing, a Paul's tube was fixed in the caecum. Convalescence was uninterrupted except that for about three days, after the bowels had begun to act naturally, there was a discharge of faeces through the vagina. The cecum was closed thirty-five days after the operation, and the patient was reported well a year later. Case III.-On exploring the abdomen I found a cancerous growth of the transverse colon, narrowing its lumen and causing distension between the stricture and the ileo-coacal valve. It was doubtful whether the patient could bear a resection of the part or an ileo-sigmoidostomy, and therefore I opened the cocum and fitted it with a Paul's tube. When this was done the patient seemed to maintain her strength, so I removed the transverse colon wide of its growth and joined the ends. The pulse did not rise above 108, and the Paul's tube was acting well by the end of the operation. The cmcum was closed after twenty-four days and recovery was satisfactory, but fifteen months later a recurrence affected the liver. dase IV.-The specimen removed from this case has already been shown to the Section.1 An abscess formed around a fibromyoma in the posterior wall of the uterus. This burst into Douglas's pouch, and the abscess cavity at the operation was formed by the widely opened gap in the uterine wall and by adherent peritoneum, the sigmoid flexure and its mesentery forming the greater part of the upper boundary. A sloughed fibroid about the size of a billiard ball was free in a large collection of pus, which occupied nearly the whole pelvic cavity. The uterus was removed and the pelvis was packed with gauze. The sigmoid flexure on its lower surface had a blue-black colour, and appeared likely to become gangrenous. It was also so fixed that it could not be pushed down to meet the bladder peritoneum. I therefore introduced a Paul's tube into the cw,cum to rest the pelvic parts. The cecuin discharged its contents through the fistula, until a dose of castor oil on the third day induced a free evacuation per rectum, after which the artificial anus hardly acted at all, and recovery was so satisfactory that the need for the fistula seemed doubtful. It must, however, be remembered that there was a considerable escape from the cecum during the first three days of convalescence, and this is the time when a postoperative tympanites usually begins, and when an undisturbed pelvic condition is important. After thirty-nine days the caecum was closed easily, and there was no subsequent trouble. The pelvic parts were completely healed when the patient recovered from the second operation.
Case V.-A patient, aged 63, twenty years after a hysterectomy by another surgeon, had a hernia in which a large portion of the intestine was fixed by adhesions. The cecum and many coils of small gut were separated and replaced in the abdominal cavity with difficulty on account of their size. I made a caecal fistula in this case to prevent undue tension, which must bave arisen from the slightest degree of tympanites. The cecum was closed thirtynine days later, when the size of the intestines and of the peritoneal sac had become accommodated to each other, and there was no trouble after either operation.
Case VI.-Six days after removal by Dr. Hubert Roberts of a ruptured extra-uterine foetation with much blood-clot, the patient, aged 33, showed symptoms of intestinal obstruction. Three days later I saw her in consultation and assisted at a second operation, concerning which Dr. Roberts kindly allows me to publish the following. On reopening the abdomen about half a pint of serous fluid escaped. Distended small intestine, 2 in. in diameter, was seen in the upper abdomen, where a slight volvulus of many coils had formed. This part of the intestine was incised and drained, the wound being carefully closed. Many recent adhesions, mostly in the pelvis, were broken down. The whole of the peritoneum was reddened, and it looked very unhealthy, but there was no pus anywhere. A Paul's tube was fixed in the caecum and a rubber tube in the pelvis. An uninterrupted convalescence followed, and I closed the caecum twenty-six days later. Recovery from this also was uneventful. Case VI11.-A child, aged 41, complained of abdominal pain, which passed off. At the end of a week she was very ill. A doctor was then called in, and when I saw her, on the eighth day after the first symptom, the abdomen was distended and immobile. I removed an enlarged, very red appendix from-far back in the abdominal cavity. To get the intestines out of the way it was necessary to incise and drain them. The opening in the bowel was sutured, a Paul's tube was fixed in the ceecum, and the abdomen was closed, but the child died a few hours later. The only way to have saved this patient's life was -;o have operated much earlier. The intestine was paralysed as a consequence of septic peritonitis.
Case VIII.-This case is already published.' After removal of both ovaries and-Fallopian-tubes an enormous pneumo-peritoneum developed. The gas was let out, and it was seen that all the intestines were adherent, although they were not so at the first operation, seven days earlier. They were rather empty than distended. The camcum was drained, and recovery was in every way satisfactory. The fistula was closed four weeks later.
Case IX.-An exceedingly anaomic, unhealthy-looking woman, aged 21, became acutely ill, and on opening the abdomen a cystic ovary almost universally adherent on the right side, measuring about 2i in. in diameter, was removed with an inflamed Fallopian tube. On the left side the tube and ovary were adherent and seemed to be enlarged. In separating them my finger slipped into a mass of exuberant granulation tigsue, which constituted the apparent enlargement of the ovary. This tissue was continuous with the mucous membrane of the sigmoid flexure through a considerable gap in its muscular wall. After removing the unhealthy mass, the edges of the opening in the bowel wall were freshened, and it was closed by catgut sutures, but these were necessarily placed in unhealthy tissues. The pouch of Douglas was drained by means of a rubber tube, and the ccum by a Paul's tube. Recovery was not complicated in any way. Faeces escaped freely at first from the fistula but gradually passed downwards more and more. The peritoneal discharge soon ceased and gave no trouble. After four weeks I closed the fistula, and an adherent unhealthy vermiform appendix was excised with some difficulty because of the depth and fixity of the cocum. Recovery was uneventful, except that the wound did not heal by first intention. Case X.-A woman, aged 28, was sent into hospital acutely ill. Her condition improved, and after five days I operated and found an appendix abscess in the pouch of Douglas rather to the left side. A large granulating surface on the sigmoid flexure and another on the last few inches of the ileum and around the base of the vermiform appendix were cleaned as much as possible. The ileum was divided above the raw part, and the upper end was inserted into the side of the ascending colon. The lower end was brought out through a lateral incision -and fitted with a Paul's tube. Drainage of the pelvis was arranged through the vagina, and the abdominal incision was closed. Gases and faeces escaping from the fistula had to pass backwards through the ileo-ca3cal valve, and hardly any feces were discharged in this way, but enough gases escaped to prevent any abdominal distension, and recovery was satisfactory, being altogether free from intestinal difficulties. The fistula was closed twentythree days after the operation, and recovery was again uncomplicated.
Case XI.-When this patient's age was 21 both her Fallopian tubes, her right ovary, and part of the left ovary were removed for suppurating I Proc. Roy. Soc. Med., 1916, ix (Sect. Obst. and Gyn.), p. 85. inflammation. Seven years later she returned with a swelling on the left side of the pelvis. An inflamed cystic ovary, buried very deeply in the pelvis, was enucleated with difficulty, butJI thought satisfactorily, and the abdomen was closed, after the uterus had been fixed, so as to keep the intestines away from the large area of raw tissue necessarily left. During the following night some blood escaped from the rectum, and next morning fully half a pint of fluid blood was discharged when a tube was introduced through the anus. As it was obvious that there had been an injury of the bowel, I fixed a Paul's tube in the ceecum through a lateral incision without delay. I then reopened the median incision. There was no blood in the general peritoneal cavity, but on lifting up the uterus a clot was seen. After clearing this out two small vessels were ligatured, drainage through the vagina was provided, and the abdomen was closed. No opening in the bowel was discovered, and no visible feces had escaped from it. This patient's condition never became satisfactory, gases and feces escaped both from the fistula and from the anus, but never freely either way, and after a ti~me they ceased to pass. The patient then began to vomit, and she died on the eighth day pfter the second operation without becoming greatly distended.
The following statements are taken from Dr. Salusbury Trevor's report of the autopsy:
The deep part of the central wound had not healed well. There was a general peritonitis with lymph in the pelvis over the viscera. The last 3 ft. of the ileum were empty and collapsed, the upper end of this collapsed portion being fixed to the back of the central wound by adhesions which caused an obstruction. The upper parts of the small intestine were moderately distended.
The colon was empty and mostly collapsed. The uterus was fixed to the rectum. To the left of the uterus was a cavity containing grumous fluid, shut off by adhesions and well drained through the vagina. There was a tear in the rectum ' in. long low down on its left side. Death was attributed to "syncope from general septic peritonitis and acute small gut obstruction."
After the autopsy it seemed to me that in this case the intestinal adhesions to the back of the central abdominal incision followed immediately upon the second operation. These adhesions were the cause of the inefficient flow of the bowel contents. After a time the intestine became completely obstructed, and the diffuse septic peritonitis followed. This patient lived eight days after the second operation, and a spreading septic peritonitis as the primary source of trouble would, in my opinion, have caused death much earlier. The upper intestine was not paralysed even just before death. If it had been it would have been much more dilated. A fistula formation higher up the bowel, or a short circuiting, should have been undertaken by a third operation. Case XII.-A woman, aged 54, was seized with pain early one morning. She consulted Dr. James Gaff next evening and was admitted to the Samaritan Free Hospital a little more than two days after the first pain was felt. The condition was not alarming but the pain, which had become localized in the vermiform appendix region, had not abated. I operated exactly two and a half days after the illness began. A median incision exposed a very red peritoneum and adhesions over the cecum. On separating these some pus escaped and when the parts were fully exposed a black slough consisting of the mucous membrane of the appendix was seen lying in a hollow on the lower part of the ctcum. This hollow consisted of the muscular wall of the appendix firmly adherent to the cecum and ruptured along its whole length. On each side of the hollow the bowel wall was of a blue-black colour over a width of about 1 in. The surrounding coils of intestine were thickened and ulcerated. The slough was lifted out and the proximal end of the mucous membrane of the appendix was tied and cut off through fairly healthy tissue. The caocum had become so fixed that it could not be brought forward. I divided the ileum near the ileo-cLocal valve and closed the lower end. The upper end was fitted with a Paul's tube and brought out of the incision. The area around the appendix region was drained by tampons and tubes. A separate tube drained the pelvic cavity. The Paul's tube acted well and there were no intestinal symptoms. The drain in Douglas's pouch was soon removed, but a large unhealthy cavity remained connected with the cecum and when the Paul's tube separated, on the eighth day, this cavity was constantly covered by faeces. On the thirteenth day there was some secondary hemorrhage on three occasions. I would have preferred to wait until the parts were more healthy, but in view of the hlmorrhage I opened the abdomen fourteen days after the first operation. To avoid the caecal region I made an incision through the left rectus muscle, divided the bowel as low as possible and introduced its upper end into the transverse colon. In case I had made a mistake as to which was the upper end I brought the lower end on to the surface, thus leaving a part of the ileum with both its ends open. After this the intestinal condition gave no trouble, the wound over the cecum became rapidly healthy, and secondary haemorrhage did not recur, although for a short time feces escaped which must have come through the wall of the cwcum. It was seven and a half weeks after this operation before I could remove the lower piece of ileum, which to my surprise measured 411 in. between the two openings. The patient made a good recovery, going home twenty-eight days later.
The results of these operations with two exceptions, were altogether satisfactory as regards the absence of intestinal difficulties, but it is impossible to prove or to disprove the view that the making of a fistula to prevent the onset of a post-operative tympanites was useful. Operations upon the abdomen may appear so desperate that overwhelming complications seem almost inevitable and yet there may be no hitch in the progress of recovery. It may be, therefore, that my prognosis was wrong every time. On the other hand a consideration of the cases will, I think, show that many of them were fairly likely to -have had, at the best, a troubled convalescence if no fistula had been made, and yet the recoveries were more free from anxiety than the average. This is one of the chief features of the method. If a fistula is made to prevent the onset of a post-operative tympanites and this object is attained, the patient escapes in great measure, or altogether, even the small discomforts which are very common before gases pass from the anus. And although these discomforts are usually not important, so long as they last the surgeon cannot be sure that the resistance to the downward passage of the intestinal contents will not overmatch the propelling forces. It seems to me, therefore, that by making a fistula in the course of surgical treatment of an abdominal condition, and allowing an escape of gases and faeces through the ceecum or at some higher point, we have *an exceedingly powerful means for averting intestinal troubles after these operations.
It may be suggested that it is time enough to make the fistula when the tympanites has arisen and all other methods have been tried. I am convinced however that in some cases, for example in the case already published,' in which the making of a fistula failed to relieve the tympanites, the patient would have a better chance of recovering with a fistula made to prevent the onset of a post-operative tympanites, than by any method for curing this condition.
It is obvious, and I would strongly urge, that on account of the uncertainty as to when a fistula is necessary, the disagreeable features of this treatment, the prolonged illness, and the need for a second operation, this method should not b9 employed without good reasons and it ought not to be required very often, although the frequency of its usefulness must vary with the nature of the work coming to hand.
The seven cases published before2 and the first five of those recorded now include all' in which I made a fistula for the prevention or cure of a post-operative tympanites in a series of 1,000 consecutive operations involving the peritoneal cavity. In 554 cases the disease was in the female pelvic organs, the mortality of these being 2,52 per cent., and I considered myself fortunate in getting a death-rate of 3'8 per cent.
Proc. Roy. Soc. Med., 1914-15, viii (loc. cit.), Case IV.
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for all the cases, the lowest I have had in so long a serie's of abdominal operations.' This would have been at least 4'2 per cent. if post-operative tympanites had never been treated by making a fistula, for life was certainly saved in four of the cases2 when the patients were beyond all hope of recovering without this method. I have not made a fistula for -the cure of post-operative tympanites since these cases were published, but I have assisted at one operation of this kind, Case VI ante. Whether I have forestalled the onset of this complication by making a fistula in advance must be a matter of opinion. I feel sure that some of the cases now recorded would have developed a post-operative tympanites, and some would have been added to my death-rate, if the fistula had not been made, but quite likely in some this treatment was not essential.
In making a fistula for the relief of a post-operative tympanites signs of a diffuse peritonitis are occasionally seen, and it may sometimes be doubtful whether this peritonitis is the cause or the effect of the abdominal distension. In many published cases,3 when treatment by draining the intestine was carried out, the signs of a slight diffuse peritonitis were ignored, the abdomen was closed and the patient recovered well. When this peritonitis is more advanced, as in Case VI above, and in many other published cases, drainage of the intestine must be supplemented by drainage of the peritoneal cavity if success is to be obtained.
The circumstances resemble those observed in certain cases of gangrene of the vermiform appendix. In removing this condition the surgeon frequently finds some inflammatory serous exudation from a local diffuse peritonitis, which as a rule may be safely neglected if the exuded fluid is clear. When a peritonitis is more advanced it is often a nice question whether the peritoneal cavity should be drained or not, but if the septic mischief is still further developed drainage becomes necessary. These changes may arise without any tympanites. When, as in Case VII ante, the peritonitis is so advanced as to paralyse the intestine the chances of recovery by any treatment become very remote. I Notes of the first 400 of these cases have been published: " Remarks on 400 Operations involving the Peritoneal Cavity and a Comparison of the Death-rate, 3875 per cent., with the Writer's Earliest Works," Practitioner, March, 1912. In the last 600 cases the mortality from the gynecological work was higher, that from the others lower; although the mortality was practically the same, a considerably larger number of the simpler operations was handed over to the house surgeon, and all of these recovered.
The conditions in a case of gangrenous appendix treated by its removal and those of a post-operative tympanites successfully treated by drainage of the intestine seem to me exactly parallel as regards their relationship to any existing diffuse peritonitis which is curable. Removal of the gangrenous appendix or of the distension of the intestine is essential, and nothing else is essential to the cure of the peritonitis in the milder cases; and therefore the appendix condition and the distension of the intestine, at least in these milder cases, are respectively the causes of the peritonitis. The peritonitis in these cases of post-operative tympanites is an early development of the inflammation which, as described above, invariably occurs before death if the patient dies slowly. The more advanced cases clearly may have the same origin as the milder cases.
Peritonitis is, of course, a well-known cause of paralysis of the intestine and of tympanites, but when, as in the cases just considered, it is caused by an abdominal distension and curable by removing the distension, it cannot at the same time be the cause of the distension.
The word peritonitis is not infrequently used in the vaguest manner. On a former occasion' I compared it with dermatitis. The superficial area of the peritoneum cannot be very far short of that of the skin and we convey very little information when we say that a patient has dermatitis or peritonitis without some qualification describing the nature and position of the inflammation. In the paper referred to I pointed out in particular that the expression "general" peritonitis is often used when a diffuse spreading, but not general peritonitis, is obviously meant.
Lister taught that " a certain amount of inflammation, as caused by direct irritation, is essential to primary union,"2 and according to this view a localized aseptic peritonitis arises in connexion with the healing of all wounds of the peritoneum. This inflammation is harmless, but it may cause a formation of adhesions, and such adhesions are also harmless, except when they are placed so as to hinder the activity of the intestine or obstruct its lumen, by which they may, and not infrequently do, become an important cause of intestinal difficulties, and of death after operations.
A spreading peritonitis is always septic, but except in some cases of tuberculous inflammation, it seldom becomes general. Even if a general I " Inflammation and Peritonitis considered as Physiological Processes," Med. Chir. Trans., lxxxix, 1906, p. 292. 2 Lister, Phil. Trans. (1858), 1859, cxlviii, p. 700.
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peritonitis does arise the inflammation spreads from some focus of infection, and usually involves only a part of the peritoneum before it is arrested by death or by curative measures. To cure a diffuse septic peritonitis it is essential to remove its cause or to localize its effects by draining the part of the peritoneal cavity which is affected. As a rule, in the early stages of a diffuise peritonitis, when the cause is removed the peritoneum, as already stated, destroys all remaining septic organisms, and the inflammation subsides and is harmless. Under such circumstances, there is no paralysis of the bowel. But if the peritonitis continues to spread, a paralysis of the whole intestine eventually follows, and this condition when thus produced is hopeless. Drainage of the peritoneal cavity is essential to recovery when the cause of a spreading peritonitis is irremovable, and it cannot be provided too quickly. Indeed, if, after an abdominal operation, the peritoneal sac is closed without drainage, and if a diffuse peritonitis arises and is the cause of a tympanites within a few days, the surgeon must have committed an error of judgment in failing to provide drainage during the operation, just as, if it becomes necessary to drain a tympanitic intestine, the conclusion is clear that drainage of the bowel would have been arranged with advantage at the primary operation, for both draining the peritoneum and draining the intestine are more certain in their effects when they are employed to prevent trouble than they are as curative measures. When the peritoneum is drained to cure a septic peritonitis or to prevent its onset, drainage of the intestine also may be useful by removing or preventing the onset of a dilatation of the intestine which is an originating and aggravating cause of peritonitis, but when the bowel is paralysed as the effect of a diffuse septic peritonitis, the making of a fistula will not empty more than a small portion of it, and even if we could drain the whole intestine this could not have any curative or even arresting effect upon a diffusing peritonitis, which is the cause of the paralysis.
It is of the utmost importance to recognize that tympanites and peritonitis may each be an indirect cause of the other, but each may be brought about also directly in another way. Tympanites may be caused by an obstruction of the intestine (mechanical or physiological), andseptic peritonitis by bacterial infection. In one set of cases an intestinal obstruction causes tympanites, and peritonitis follows. In another set of cases septic infection causes a spreading peritonitis, and tympanites follows. Neither of these developments can be understood without recognizing the other, and if they are not both fully considered much confusion must arise between the peritonitis which causes distension of the bowel and the peritonitis which is caused by distention of the bowel.
It may be exceedingly difficult to disentangle the symptoms in an individual case, and the two causes of tympanites may arise independently but practically at the same timne. Thus, as a consequence of ,an operation, and dating from immediately after it, there may be a few or many peritoneal adhesions, and a post-operative tympanites may arise from the presence of these adhesions, aggravating the usual delayed ;action of the bowel. There may also, in the same case, be a diffuse peritonitis. This peritonitis may be due to a bacterial infection from a -stirring up of some septic focus during the operation, or from an introduction of septic organisms and neglect of the drainage necessary in such a case, or the diffuse peritonitis may be due to a septic infection from a passage of organisms through the distended bowel-a condition which must arise sometime if the patient with post-operative tympanites dies slowly. Unless the preceding history indicates it clearly, there is no way in which the surgeon can tell which of these two conditions is the cause *of the diffuse peritonitis except by the effects of treatment. If the post-*operative tympanites and all signs of peritonitis are removed by draining the intestine, and especially if no other treatment is necessary, the conclusion is obvious that the distension is the cause of the peritonitis. If this treatment does not effect a cure, unless the history is clearly in favour of one view, it must, I think, remain uncertain whether the sepsis arose from some condition existing before or introduced at the operation, or whether micro-organisms escaped through the distended gut, and the consequent septic inflammation advanced too far to be curable by draining the intestine. When there is a possibility that both causes of post-operative tympanites may arise, the need for doing all possible to prevent its onset is most urgent. For example, when the peritoneum has been fouled by septic material the patient may make a perfect recovery if no complication arises, but a fatal septic peritonitis may rapidly develop if the intestine becomes distended. On the other hand, a septic peritonitis may arise and cause intestinal paralysis and tympanites. In such circumstances the surgeon, by making a fistula in the course of the operation, if this succeeds in draining the small gut, may ensure the patient against an intestinal distension which, once started, might render the case hopeless, because a septic infection might follow and develop so quickly. In the same way, by draining the peritoneal cavity, he would reduce the chances of septic mischief spreading.
The indications for making a fistula as part of an operation are difficult to formulate. A prognosis of the patient's progress two or three days in advance is necessary. But conditions in which it seems essential to rest the lower bowel, either because it is wounded or to allow of undisturbed drainage of the pelvis, point clearly to a need for tapping the cacum.
In cases of much manipulation or injury of the small intestine the advantages of making a fistula should also be considered. I have never had an opportunity of treating extensive wounds of the abdomen such as those which must frequently come under the notice of the members of the Royal Army Medical Corps at the present time, but if in such circumstances I could make a continuous alimentary canal, and if the patient's condition were otherwise satisfactory, it would still be wise in some cases to provide efficient drainage of the peritoneum, and in some I should consider that provision for an immediate escape of the contents of the small intestine through a cvcal fistula would offer a better chance of recovery than leaving the faeces to escape after a day or two by passing through the colon. As pointed out in the early part of this paper, the small intestine in most cases of abdominal surgery is ready to push down its contents very soon after the abdomen is closed, but the large-intestine rarely acts until twenty-four or forty-eight hours later. An immediate and free escape of the contents of the small intestine from a cacal fistula, without making it wait for the large bowel, removes all strain upon sutures or weak parts in its wall and, by facilitating vermicular movements, reduces the tendency to a formation of adhesions. Damage to any part of the large bowel would be an additional reason for making a fistula.
In conclusion, I submit for the consideration of the Section that by making a fistula in the cecum or in some other part of the intestine in suitable cases in the course of an operation, the mortality from abdominal surgery may be reduced by a case here and there, and that patients whose lives may be saved in this way are generally suffering from an intestinal obstruction, brought about by a disturbance of co--ordination between the muscular activity of the different parts of the alimentary canal, aggravated perhaps by mechanical, physiological, or therapeutic hindrances to the flow of the intestinal contents, the colon being the part in which difficulty most frequently arises.
DISCUSSION.
Dr. AMAND ROUTH: I have had considerable experience of post-operative apyrexial tympanites but have never felt called upon to re-open the abdomen for this condition; I consider that the formation of a cacal fistula is a drastic procedure, unless other measures have been previously adopted, such as hypodermic injection of pituitrin or better still of eserine. On several occasions I have used one of these drugs and usually in about twenty nlinutes after their injection, a copious expulsion of flatus and fteces has occurred, with immediate cessation of all the symptoms.
Dr. CUTHBERT LOCKYER: Mr. Malcolm has drawn attention to the problems involved in dealing with post-operative intestinal complications. Major operations on the pelvic organs should be undertaken only by those who possess a practical working knowledge of intestinal surgery. Circumstances may arise during an operation on the pelvic viscera which necessitate, first, an enterotomy for the reduction in size of distended coils of intestine; secondly, enterorrhaphy, or even enterectomy, for injured or gangrenous bowel; thirdly, colostomy, for injury to the rectum or for malignant disease. With all these procedures I am quite familiar. But Mr. Malcolm's practice of creating an intestinal fistula during a pelvic operation as a preventive measure to possible intestinal stasis, or, what is commonly called ileus paralyticus is, to me, quite a novel idea. I have not gathered, from listening to the paper, how a decision is reached as to when such a procedure is to be adopted. If, after this treatment, recovery takes place, how can it be shown that the happy result was in any way dependent on the "preventive" fistula ? Opening the cacum as a "preventive" to small-bowel distension is a plan the rationale of which I fail to understand on the other hand I have proved the value of eserine, pituitrin, and also o hormonal, in cases of distension due to inhibited peristalsis. Enterostomy when once post-operative ileus has set in, is a well recognized method o treatment, the success of which depends on early interference; in my opinion it is rarely successful after the fourth day. In such cases the distension commences in the upper part of the intestine; the opening should, therefore, be made in the jejunum.
Dr. HUBERT ROBERTS: Mr. Malcolm has made a careful record of some very difficult cases. I have recently had under my care two cases of the same nature in which the intestine was opened for post-operative tympanites. Certainly Mr. Malcolm's results seem good, but I am not clear as to whether his cases were all operated upon for post-operative tympanites, or whether some were thus treated to " prevent " this condition; if for the latter reason, in what class of case does Mr. Malcolm propose to operate ? Franklin H. Martin, of Chicago, in Eden and Lockyer's " System of Gynaecology " just published, gives a very good account of this condition and has divided the post-operative obstructions into: (a) real obstructions; (b) paralytic ileus;
(e) peritonitis. There is a great difficulty in the diagnosis of these conditions, and it is a grave question as to whether or not in such cases the abdomen should be reopened. In real obstruction, whether immediate or late, operation is essential. In the so-called paralytic ileus, a very indefinite term, operation in certain cases is necessary if other therapeutic measures such as the administration of pituitrin, eserine, purgatives, turpentine and castor oil enemata, &c., fail. In these cases the distension of small bowel without grave constitutional symptoms is very insidious and deceptive and the whole question centres itself in arousing the intestine to act at all. If the distension gets worse, then enterotomy or enterostomy is called for in certain cases. The cause of so-called paralytic ileus is not clear. Keith's suggestion of the non-action of the neuromuscular tissue, specialized from Auerbach's plexus, situated where delays in the passage of the bowel contents normally take place (Malcolm), seems acceptable. In my opinion the action of the intestine may be in a way comparable to that of the uterus. If the uterine muscular coat is the analogue of the intestinal muscularis mucosee, it is possible that intestine and uterus may behave in a similar way. In the uterus we are cognizant of " disturbances of polarity," vicious retraction and contraction, or complete exhaustion, as seen in post-partum hemorrhage. Possibly paralytic ileus is due to a similar cause.
Opening the intestine or abdominal drainage in peritonitis is preventable by aseptic technique, and real obstruction from adhesions is less likely to occur if greater care be taken in abdominal operations to avoid injury to bowel and to cover over all raw surfaces, especially those made in the removal of chronically inflamed appendages. Further, it is good practice in such conditions not to work in small spaces, but to make adequate abdominal incisions to " see " what we are doing. I have found it useful to give small doses of strychnia (X'w gr.) hypodermically for one or two days before an abdominal operation, with the idea of "sensitizing" the intestines, and after the operation the sooner the bowels are made to act by purgatives or enemata, the better. In conclusion, I agree with Mr. Malcolm, that " in certain cases" either enterotomy or enterostomy gives good results, but the operation should be done directly the condition of tympanites becomes evident.
Mr. J. D. MALCOLM (in reply): Indications for making a fistula to prevent a development of tympanites are very difficult to formulate. I have been led to adopt the treatment because in certain cases of intestinal obstruction the formation of a fistula offers the best, sometimes the only, chance of saving a patient's life. The more the conditions approximate to those of an acute intestinal obstruction, the more the formation of a fistula will be found useful. The method is not one for frequent use, and in the thousand cases mentioned a fistula was made to cure or prevent the onset of tympanites in only 1'2 per cent. of the operations.1 It was distinctly stated in the paper that it is impossible to prove that any patient who recovers with a fistula made to prevent Cases of fistula formation for acute intestinal obstruction, of anastomosis for any cause, and of colotomy for cancer, are excluded from this statement. the onset of tympanites has recovered because of the fistula formation. It can only be said that when the conditions seemed likely to give rise to tympanites in a number of cases a fistula was made and a complete absence of all bowel difficulties followed. I have been unfortunate in my experience of the use of pituitrin and eserine, which have not always been effective. A cewcal fistula was not made when a difficulty had arisen in the small intestine, but in a large number of cases of tympanites the difficulty is in the colon. The expression "ileus paralyticus" has been used. If this means that the ileum is paralysed, that condition does not exist in the cases that are curable by making a fistula. When a patient has paralysis of the ileum nothing can save him, and when the formation of a caecal fistula is followed by a subsidence of ileac distension, there is certainly no paralysis of the ileum. The chief object of my paper is to show that in the great majority of the cases under consideration the difficulty is due to a delayed action, but not a paralysis of the large intestine, and that peritonitis is very often a consequence and not the cause of tympanites. (May 3, 1917.) Two Cases of Primary Ovarian Pregnancy (with a Review of the Literature, 1910-17).
By CUTHBERT LOCKYER, M.D.
UP to the year 1909 the subject of primary ovarian gestation has been critically reviewed by several writers, but since this date, so far as I can ascertain, no systematic record of recent cases has been published. The task of deciding which cases are genuine from the large number published is no easy one, and this fact is borne out by the different conclusions arrived at by those who essayed the work prior to the year 1909. For example, Werth, in 1887, collected twelve "genuine" cases. Two years later, Leopold brought the number to fourteen, giving a short account of each case. In 1902 Fiith raised the series to twenty-one; eight of these, or 38 per cent. of the total, being full-term pregnancies. Warbanoff, in 1909, collected thirty-three cases, including that of Madlener, which he described in full. So much for German statistics. We find a contrast directly we turn to American literature. Whitridge Williams, writing on the subject in Kelly and Noble's "Gynacology and Abdominal Surgery," which was published
